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(54) Elastically stretchable sheet 

(57) An elastically stretchable sheet for articles 
such as diapers and sanitary napkins. A flat sheet mate- 
rial intrinsically having an elastic stretc liability in the lon- 
gitudinal direction rather than in the transverse direction 
is formed with a plurality of pleats extending in the lon- 
gitudinal direction and having a plurality of crests 6 and 



troughs 7 alternately repeating in the transverse direc- 
tion and a plurality of elastic threads 4 being stretchable 
in the transverse direction are secured to respective api- 
ces 8 of the plurality of crests 6 forming from outer side. 



FI6.2 




CO 

O 

LO 
CO 

o 




CL 
LU 



D nnted by Xerox (UK) Busiress Services 
^ lb./ (HRS)/3.6 



BNSDOCID <EP 1065046A1 [ 



1 

Description 

[0001] This invention relates to a sheet having an 
elastic stretchability longituainally and transversely 
thereof. 5 
[0002] It is well known to obtain a nonwoven fabric 
of comfortable touch by a process comprising the steps 
of a continuously feeding web of elastically stretchable 
fiber and treating this with heated emboss-rolls or high 
pressure column-shaped water streams so that the 10 
composite fibers may be heat-sealed together or 
mechanically intertwined together. Such a nonwoven 
fabric has conventionally used in various garments such 
as disposable diapers or sanitary napkins. 
[0003] In the case of the known nonwoven fabric, is 
the elastic component fibers are apt to be oriented in 
coincidence with the machine direction during a step of 
making the web or the subsequent step of treating the 
web. Consequently, the nonwoven fabric obtained is 
easily stretchable in the machine direction but often 20 
inadequately stretchable in the direction orthogonal to 
the machine direction. 

[0004] It is an object of this invention to make an 
elastically stretchable sheet being intrinsically stretcha- 
ble in one direction but not in the direction orthogonal to 25 
the one direction stretchable in these two directions. 
[0005] According to this invention, there is provided 
a sheet having an elastic stretchability both in a longitu- 
dinal direction thereof and in a transverse direction 
orthogonal to the longitudinal direction, wherein: a flat 30 
sheet material intrinsically having a nature of being 
elastically stretchable in the longitudinal direction with- 
out any significant resistance rather than in the trans- 
verse direction is formed with a plurality of pleats 
extending in the longitudinal direction and having a plu- 35 
rality of crests and troughs alternately repeating in the 
transverse direction and a plurality of elastic members 
being stretchable in the transverse direction are 
secured to respective apices of the plurality of crests 
forming the pleats from outer side. 40 
[0006] According to one preferred embodiment of 
this invention, the elastic members are secured also to 
respective bottoms of the plurality of troughs forming 
the pleats from outer side. 

[0007] According to another preferred embodiment 45 
of this invention, the elastic members are provided in 
the form of elastic threads and according to still another 
preferred embodiment of this invention, the elastic 
members are provided in the form of a sheet having an 
elastic stretchability both in the longitudinal direction 50 
and in the transverse direction. 

Fig. 1 is a perspective view of a sheet; 

Fig. 2 is a perspective view of an elastically stretch- 55 
able sheet; 

Fig. 3 is a view similar to Fig. 2 but showing one 
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preferred embodiment of this invention; 

Fig. 4 is a view similar to Pig 2 but shoving another 
preferred embodiment of this invention; and 

Fig. 5 is a view similar to Fig. 2 but showing still 
another preferred embodiment of this invention. 

[0008] Details of an elastically stretchable sheet 
according to this invention will be more fully understood 
from the description given hereunder with reference to 
the accompanying drawings. 

[0009] Fig. 1 is a perspective view of a flat sheet 
material 1 and Fig. 2 is a perspective view of an elasti- 
cally stretchable sheet 2. In a direction indicated by a 
double-headed arrow Y, the sheet material t is elasti- 
cally stretchable but in a direction indicated by a double- 
headed arrow X, the sheet material 1 is not stretchable 
at all or not easily stretchable as in the direction Y or 
non-elastically stretchable. Examples of such sheet 
material t include, for example, a nonwoven or woven 
fabric in which stretchable component yarns such as 
elastic urethane yarns or crimped conjugated fibers are 
oriented substantially in the direction Y. 
[0010] The elastically stretchable sheet 2 com- 
prises a pleated sheet 3 obtained by pleating the sheet 
material 1 and a plurality of elastic threads 4. The sheet 
material 1 has alternate crests 6 and troughs 7 each 
extending in the direction Y to form the pleats undulat- 
ing in the direction X. The elastic threads 4 rectilinearly 
extending in the direction X and are respectively bonded 
with or without a tension to apices 8 of the crests 6. 
[0011] The elastic threads 4 may be of natural rub- 
ber, synthetic rubber, plastic elastomer or the like and 
secured to the apices 8 by means of suitable adhesive 
such as hot melt adhesive. It is also possible to use rub- 
ber-based hot melt adhesive having an elastic stretcha- 
bility as the elastic threads 4. The hot melt adhesive 
extending like the threads may be applied in its molten 
or semi-molten state to the apices to form the elastic 
threads 4. 

[0012] When the elastically stretchable sheet 2 is 
pulled in the direction Y, the pleated sheet 3 is elastically 
stretched. When the sheet 2 is pulled in the direction Y, 
the pleated sheet 3 is flattened and thereby the elastic 
threads 4 are elastically stretched. Accordingly, the 
elastically stretchable sheet 2 is elastically stretchable 
both in the direction Y and in the direction X. The mate- 
rial, the shape and the number of the elastic threads 4 
should be selected so that a total stretch stress exhib- 
ited by the elastic threads 4 may be substantially equal 
to a stretch stress exhibited by the pleated sheet 3 when 
the latter is pulled in the direction Y. Such selection facil- 
itates the elastically stretchable sheet 2 to be elastically 
stretched uniformly both in the direction Y and in the 
direction X. The elastically stretchable sheet 2 can be 
made at a relatively low cost and suitably used as the 
elastic members in various aisposable garments such 
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as disposable diapers. 

[0013] Fig. 3 is a view simitar to Fig. 2 but showing 
one preferred embodiment of this invention. In the elas- 
tically stretchable sheet 2 according to this embodi- 
ment, a plurality of elastic threads 4 describe spirals. 5 
[0014] Fig. 4 also is a view similar to Fig. 2 but 
showing another preferred embodiment of this inven- 
tion. In the elastically stretchable sheet 2 according to 
this embodiment, the plurality of elastic threads 4 recti- 
linearly extending in the direction X are secured not only 10 
to the apices 8 of the crests 6 from outer side (i.e., from 
above as viewed in Fig. 4) but also to bottoms 9 of the 
troughs 7 from outer side (i.e., from below as viewed in 
Fig. 4. 

[0015] Fig. 5 also is a view similar to Fig. 2 but is 
showing still another preferred embodiment of this 
invention. The elastically stretchable sheet 2 according 
to this embodiment comprises a pair of pleated sheets 
3, 3 placed upon each other and an elastic sheet 14 
being elastically stretchable both in the direction Y and 20 
in the direction X disposed between said two pleated 
sheets 3, 3 The elastic sheet 1 4 is secured to a bottom 
9 of the upper pleated sheet 3 and to an apice 8 of the 
lower pleated sheet 3 by means of hot melt adhesive 
(not shown). As according to this embodiment, the elas- 25 
tic threads 4 in Figs. 2 - 4 may be replaced by the elastic 
sheet 14. 

[0016] In the case of the pleated sheet 3 according 
to this invention, there is no distinction between its 
upper and lower surfaces and the crests 6 of the pleats 30 
may be designated as the troughs 7 of the pleats sub- 
stantially without any confusion. 

[0017] This invention enables the sheet material 
which is elastically stretchable with no significant resist- 
ance only in one direction to be elastically stretchable 35 
with no significant resistance also in another direction 
orthogonal to the one direction. 

Claims 

40 

1 . A sheet having an elastic stretchability both in a lon- 
gitudinal direction thereof and in a transverse direc- 
tion orthogonal to said longitudinal direction, 
wherein: 

45 

a flat sheet material intrinsically having a 
nature of being elastically stretchable in said 
longitudinal direction without any significant 
resistance rather than in said transverse direc- 
tion is formed with a plurality of pleats extend- 50 
ing in said longitudinal direction and having a 
plurality of crests and troughs alternately 
repeating in said transverse direction and a 
plurality of elastic members being stretchable 
in said transverse direction are bonded to 55 
respective apices of said plurality of crests 
forming said pleats from outer side; 



2. The sheet according to claim 1 , wherein said elastic 
members are bonded also to respective bottoms of 
said plurality of troughs forming said pleats from 
outer side. 

3. The sheet according to Claim 1 , wherein said elas- 
tic members are provided in the form of elastic 
threads. 

4. The sheet according to Claim 1, wherein said elas- 
tic members are provided in the form of a sheet 
having an elastic stretchability both in said longitu- 
dinal direction and in said transverse direction. 

5. The sheet according to Claim 1 , wherein said sheet 
is for a disposable diaper or a sanitary napkin. 
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